Regulation of Human Kv1.4 Channel Activity by the Antidepressant Metergoline.
Metergoline is an ergot-derived psychoactive drug that is a ligand for various serotonin and dopamine receptors. Little is known about the effect of metergoline on different types of receptors and ion channels. Potassium channels are the most diverse group of ion channels. Kv1.4, a shaker family K channel alpha subunit, is one of a family of voltage gated K channels that mediates transient and rapid inactivating A-type currents and N-type inactivation. We demonstrated previously that metergoline inhibited the activity of neuronal voltage-dependent Na(+) channels in Xenopus laevis oocytes (Acta Pharmacol. Sin., 35, 2014, Lee et al.). In this study, we sought to elucidate the regulatory effects underlying metergoline-induced human Kv1.4 channel inhibition. We used the two electrode voltage-clamp (TEVC) technique to investigate the effect of metergoline on human Kv1.4 channel currents in Xenopus laevis oocytes expressing human Kv1.4 alpha subunits. Interestingly, metergoline treatment also induced inhibition of peak currents in human Kv1.4 channels in a concentration-dependent manner. The IC50 of peak currents of hKv1.4 currents was 3.6±0.6 µM. These results indicate that metergoline might regulate the human Kv1.4 channel activity that is expressed in X. laevis oocytes. Further, this regulation of potassium currents by metergoline might be one of the pharmacological actions of metergoline-mediated psychoactivity.